Body coloration plays a central role in sexual selection for numerous animal species that rely principally on visual cues for mate choice (Darwin 1871; Andersson 1994) . In birds, carotenoids are the pigments most frequently involved in the coloration of egg yolk, plumage, skin or iris (Brush 1990) . With several exceptions (e.g. Kennard 1918; Höhn 1955) , the majority of species exhibiting colours from yellow and orange to brown and red obtain these pigments from their diet (for a review see Møller et al. 2000) . Carotenoids are used as the basis for coloration of signals, but they also have physiological functions as antioxidants and enhancers of immune function (reviews in von Schantz et al. 1999; Møller et al. 2000; Surai et al. 2001) . These physiological mechanisms suggest that the message of carotenoid-based signals may be directly related to the physiological function.
The bearded vulture, Gypaetus barbatus, is possibly unique among birds of prey in that it deliberately stains the pale underparts of its body and head with iron oxides found in its natural environment (Jaubert & BarthelemyLappomeraye 1859; Berthold 1967; Brown & Bruton 1991; Houston et al. 1993) . It meticulously deposits oxides on its feathers by bathing in rusty water or mud (Frey & Roth-Callies 1994; Margalida & Pelayo 1999) and perhaps by rubbing its feathers on to reddish rocky surfaces. Negro et al. (1999) discussed the possible function of this behaviour and speculated about its evolutionary origins. In their opinion, the self-staining behaviour of bearded vultures using reddish pigments could play a major role as a signal in dominance, sexual selection and mate choice. According to Negro et al. (1999) , the preference for rusty or rufous rather than any other pigment would have evolved from the key role played in social interactions by the inflatable scleric ring around the eye, which is pure red, and perhaps by the iris itself, which is yellowish. In other words, the preference of bearded vultures for reddish pigments and rufous plumage would be 'innate'. Apart from the fact that the rusty or rufous colour of stained feathers is different from the pure red of the scleric eye ring and the pale yellow of the iris, this proposed 'cosmetic' hypothesis is similar to the sensory exploitation hypothesis with preferences arising from perceptual biases of the sensory system and properties of the stimuli (e.g. Ryan & Rand 1993). We would not deny that animals may have evolved kinds of aesthetic preferences based on sensory exploitation, but we propose here alternative functional explanations about the significance of this behavioural trait.
Brown & Bruton (1991) first suggested that active deposition of iron oxides on feathers in the bearded vulture may serve primarily to deter ectoparasites. Although this hypothesis is appealing, the mechanism by which parasites could be removed by this behaviour is unclear, making this possibility unlikely. In particular, it remains unclear why iron oxides would have such a function while other chemical components of the soil would not.
